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ABSTRACT

In an attempt to summarize past and present knowledge relating
specifically to the spawning grounds of fishes in the Michigan coastal
waters of the Great Lakes, two primary sources of material were used.
Personal interviews were conducted with commercial fishermen, research-
ers, Michigan Department of Natural Resources personnel, United States
Fish and Wildlife Service personnel; and additional information was
obtained from published and unpublished literature. Designated graph-
1ca]iy, according to substrate composition, are approximately 900 spawn-
ing grounds that have been or are being used in the Michigan coastal
wéters of the Great Lakes. This report includes information on 55
species of fishes and spawning ground utilization from the 1890's

through 1978.
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INTRODUCTION

Michigan's coastal waters have in recent years undergone
rapid changes brought about by a rapidly moving society. Dredging
and filling projects have changed the face of much of the coast-
Tine. Agricultural modifications of the Great Lakes drainage and
influences of urbanization and industrialization havé caused major
changes in the Great Lakes which have affected fish populations
(Trautman, 1957). Knowledge concerning the locations of fish
spawniﬁg areas may help in their preservation and thus the perpet-
Qation of species which might otherwise fall pray to‘human cul tural
expansion. .

Re]ative]y'1itt1e'informationvis available, in the literature,
relating directly to fish spawning ground locations in Michigan's
coastal waters of the Great Lakes and.their physical characterist-

ics. Some literature of this type is available for individual
7spécies or fami]ies,(Peck,‘]978; Koelz, 1929; Commercia] Fisheries
Material, 1927-28). Although many recent studies concerning
ichthyoplankton have appeared in the literature, this 1nformafion
was generally concerned with the impingément and eﬁtrainment of the
egg, fry and larval stages of fishes in the water cooling systems
of large glectrica1 generating power plants. These reports indicated
Tocations of fish nursery grounds but rarely mentioned spawning
ground locations or characteristics. ‘ |

It appears that fish spawning locations in Michigan's coastal

waters and their characteristics; such as bottom types, depths,



and other pertinent spawning data, have been rather neglected.

“...The whole secret of fishing'this lake (Lake

Superior) is all based around the fish egg; the

fish egg has been terribly neglected over the

years...Fish 1ife is a very uncertain thing.

It doesn't follow an exact pattern; it changes

from day to day..."

' Tom Brown
A commercial fisherman
for over 65 years
" The locations of many traditional spawning grounds have been

known for well over 100 years by commercial fishermen and these
locations have been passed on from generation to generation by word
of mouth. Very few of these spawning locations have béen documented,
however; and the knowledge, gained by ‘the hard work of commercial
fishermen in the past, is being lost as the number of commercial
fishermen diminishes.

Many areas of Michigan{s coastal waters were not identified as
exhibiting any known fish spawning grounds during the course of
this study. These areas should not be considered as non-fish
spawning areas, but only as regions where there is no information
available at the present time.

In this report, an attempt was made to collect as much of this
information yet available and couple it with the literature to map

. &

the past and presently known fish spawning grounds in Michigan's

coastal waters of the Great Lakes.




MATERIALS AND METHODS

Data on fish spawning grounds were collected from two primary
sources. Personal communication was used to collect data from
‘people who had know]edgevof pasf or presenf spdwning areas, and an
extensive literature search was also utilized.

Literature Search

The ]iferature search for data relating to fish spawning
grounds included‘an extensive computer search, a search of the Mich-
igan Stéte Archives, and a search of various university libraries.
Bibiiogr§bhical sources that were searched by computer included;
BIOSIS, DATRIX If, Nétiona] Technical Information Service (NTIS),
Aquatic Science Abstracts, Denver Public Library Fish and Wildlife
Reference Service, Smith;onian Science Information Exchange, Smith-
sonian Science Information Exchange-Current Fxchange, and the Mich-
igaanéchno]ogica1 University Lake Superior Basin Bibliography.

Personal Communication

Personal interviews were used to collect unpublished information

from active and retired commercial fishermen, Michigan Department of
~ Natural Resources personnel, and other professional fisheries biolo-
gists (Appendix 1). Before any interviews were conducted, the staff
members of Aquatic Systems, Inc., were 1nstructéd by a pfofessiohal
oral historian as to the techniques of co]ﬁecting infermation via
intervfews. Staff members were then assigned to the thirteen Michi-

gan Department of Natural Resources' fisheries districts. A list of
those fishermen who purchased 1978 Michigan Commercial Fishing Licence§
was used as an appropriate 1isf from which to start the search, as was

a suggested list of professionals obtained through the Michigan Depart-



ment of Natural Resources. Retired commercial fishermen and retired .
professional biologists were also cbntacted.

| During eaCh intérview a‘list of prepared questions was used and

the responses recorded.“These questions concerned fish species,

bottom characteristics of spawning grounds, depth ofyspawning, dura-

tion of spawning, and other related information. Unless otherwise

requested byvthe interviewee, the conversation was also recorded usin§

a cassette tape recorder.

United States Department of Commerce, Natfona1 Oceanic and
Atmospheric Adminstration Great Lakes navigational charts were used in
" each interview as a map upon which to reference spawning areas. A
sheet of 30 mil (.030 inch) clear acetate was used to cover the

charts, and permanent marking pens were used to outline spawning loca-

tions 6n the acetate. Before any locations were drawn, however, three
referencing points, usually compass rose centers, were marked on the
overlying acetaté to assure that the acetate could be removed from
the chart and repositioned later with no loss of accuracy. The inter-
viewee was encouréged to draw the locations of spawning grounds to
further increase accuracy. |

At the completion of each interview, the acetate sheet(s) was
~ indexed as to the name and address of the interviewee and was given
an interview number. The tape recording was referenced in a similar
manner. Latér, with 1nterview.notes, acetates, a typed transcription
of the interview, information from other interviews and the 1iterafure,
spawning areas were located on photocopied sections of NQAA Great

Lakes charts (Appendix -3). Other data from which the text could be

written were also recorded. .



Mapping-of Fish Spawning Grounds

In an effort to best represent and map fish spawning areas,
sections of NOAA Great Lake Charts (13th edition) were photocopied as
c]oée]yvto a one to one ﬁagnification as possibie. This allows each
figure (Appendix 3) to be extracted from the report and overlaid onto
the corresponding lake chart for an atcurate perspective view of
épawning ground locations. Several maps are inciuded which have no
spawning grounds referenced as "grounds not defined", howevér, the
authors included these figures to cbmp]ete.the mapping Qf the entire Mich-
igan coastline. Some large, offshore, open Q;ter spawning areas were
not entirely mappéd, buf their locations were discussed in the text.

For ease of location idéntification, the.generai»area'covefed by each
figure has been further referenced as to the areas of Michigan and Mich-
igan's coastal waters that it covers (Appendik 2). As an added refer-
ence, the latitude and 1ongitude‘df the approximate center of each lake
chart sectional map have been included on each figure (Appendix 3).
Spawnihg grounds in certain areas Weré too congested to include all
spawning areas on a single map; therefore, two dr more maps of the same
area were used, identically numbered, and referenced alphabetically

(A, B, C, etc.). -

Every spawning area referenced, either by personal interview or
from the literature, was done so with symbols representing the bottom
characteristics (Téb]e 2) as indicated.by the source of the information.
Spawning grounds reférenced by a mixture of symbols indicate a.mfxture
of various bottom types. When described ]ocatiohs of spawning areas
Were'rather‘vague, dashed lines were drawn around the area indicating

that only an approximate location was referenced.

-,



Spawning grounds were then coded for fish species with a one or .

two letter code (Table 3). In some cases, when sources were not specific
as to the indfvidual species or subspecies within a group or family
of fishes, a one or two 1etter code was used referencing the group
or family. This situation arose several times with lake trout, for‘
- which there éxists two subspecies and several races. When a source
referrgd to a lake trout spawning ground with no reference as to a
particular race or spbspecies, an "L" was used (Table 3), however,
when a source specified a particular race or subspecies, a two letter
" code represehting that particular groﬁp was used.

The cumulative number of fishermen and other sources that ,
referenced a particular speéies-as spawning.oh each spawning ground
was also reported (Figure 1). |

Finally, the time span that each species was known to have

utilized each akea for spawning was indicated (Figure 1). If.one source
referred to a sbecies‘as.spawning on a particu]af reef in the 1920's
and'his knowledge of fhe area ended in 1956, but another source
referred to spawning dnrthe same reef by the same species from 1940
until 1978, the céde would then include jears of spawning for ihe
species in question from the 1920's through 1978. If more than oné
species were referenced on a spawning ground, and the years of |
spawning of each species were different, the spawning ground was
labeled with more than one code. In all cases "00's" refers to the -
1900's or that span of time between 190Q and 1910.

As an added reference, the locations of all near shore. fish

spawning grounds were recorded by county, township, range and section

(Appendix 5). - ‘
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TABLE 2 . Symbols representing spawning ground bottom character-

istics.
Bottom Characteristics _ | - Symbol
ROCK ' _ .
GRAVEL , ' ®
ROCK AND GRAVEL ——— — _ °
SAND - ' ‘ a
SAND AND ROCK , A
SAND AND GRAVEL ' — 5
CLAY _ o
MUD ' .
* AQUATIC VEGETATION |
HONEYCOMB (Limestone) - — o
OTHER: Referenced for specific ﬁgure —_—
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| RESULTS AND DISCUSSION

Relatively little information concerning 1ocotions of spawning
grounds in Michigan's coastal waters was found in the literature.
-Some spawning locations and bottom characteristics have been docu-
mented for individual Speoies, but on the whole very few spawning
grounos of the Great Lake'fishes have been charted in the past.

In 511 151 personal interviews were conducted with commercial
fishermen and other peop]e who had knowledge of fish spawn1ng grounds
from a total of 221 contacted 1nd1v1duals Some interviews were
' conducted with Wisconsin fishermen who has purchased licenses to

fish in Michigan waters; however, the vast majority of information was
provided by Michigaovresidents. |

Tho authors wish to note that some pertinent source§ of infor-
“mation may have been overlooked in the preparation ofvthis report.
Any omission of material or information was un1ntent1ona1 as every
attempt was made to assemble as much data as poss1b1e in the time
allotted:

Each species for which pertinent spawning ground‘informatfon-
could be obtained is dealt with separately in the following paoes
of this report. For each species, general information concerning
spawning in Mich%gan's coastal waters of the Great Lakes is diééUssed
in the following sequence: Lake Superior, Lake Michigan, Lake Huron,
Lake St. Clair and Lake Erie. ~In turn, within each 1ake discussion,
spawn1ng grounds are discussed following the numerical order of the
Miohigan Department of Natural Resources statistical districts-(Fig-

ure 2) (Smith et al., 1961)}
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. | " LAKE TROUT

The laké trouf is indigenous to the eﬁtire Great Lakes region
and, in the past, has comprised an important part of the Great Lakes
coﬁmercial fishing industry. The ﬁomenc]ature currently in use
by commercial fishermen for the-]aké trout is quite extensive. Pycha
(1975) has indicated two forms w{fh subspecif{c ranking, the lean
or typical lake trout, Salvelinﬁs namaycush namaycush (Walburn),
and the siscowet or fat, Salvelinus namayeush siscowet (Agassiz),
and has suggested‘that many races may exist withing,these groups!
Information obtained: from commercial.fishermén indicated that
"dfstinguishéﬁje.raCesf do indeed exist. For the purpose of this

study, common names currently in use by commercial fishermen are

‘ used.

however, the season may be considered to start generally in Sep-

Spawning seasons for lake trout vary by specific location;

tember and continue‘through early December in the Great Lakes'
cbasﬁal.watefs of Michigan. Rahrer (1965) made réferenge to
"humpers* near is]e Royale ana Caribou Island thatAbegan‘their
spawning run inYMﬁd-September.v Michigan DNR spawn records for
Lakeé SUperior, Michigan, and Huron indicate the majority of
spawning occurred between ZO'September and 15 November 1927, with
the longest hoted spawning period, 25 days, at_ThQnder Bay 1in
" Lake Huron (Van Oosten, 1927).
Spawning by lake trout throughout the Great Lakes is generally
considered to take pl ace over rocky shoals consisting of boulders,

o ~ .. cracked rock, and_gravel (Figure 3). Spawning depth may vary
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from .15 meters to over 30 meters (1 to 100 feet) with various races

seeming to prefer speécific depth and reef type.

‘Lake Sgperior. Eschmeyer (1955) has reported the princiba] spawn-

ing grounds, for lake trout, in the United States waters of Lake

Superior to be rocky shoals of less than 18 meters (60 feet). The

- Lake Suoerior spawning runs generally begin near the end of

Seotember at Isle RoyaTe, followed by a run at the northern tip of |
Keweénaw County, followed by runs along the north:shore of Mich-
igan's upper peninsula (Cook, 1929). »' |

"Humpers" congregate near reefs or "humps" on knowo spawning

grounds southeast .of Isle Royale and west of Caribou Island during

‘late September (Eschmeyer, 1965).  Rahrer (1965) has also indicated

mid-September‘spawning for “humpérs“x1iving in the area of Isle

Royale and Caribou Is]and

-In the vicinity of ‘the Car1bou Is]ands, near the Michigan-

Ontario’ border, umerous 1ake trout spawn1ng areas. were reported

(Wright, ]978)‘ Th1s drea is composed of uo11fted bedrock (banks)
with "humpers" spawn1ng on the r1dges and s1scowet spawning in the
val]eys or trenches. Spawn1ng depth varies somewhat with the bottom
COnfiguration.f Wright (1978) reportéd-the‘spaWning,runs to begin
genera]]y in AugUét and that "ha1fbreeds” a1so spawn in this area.

Two-fishermen.reported'spawning grounds throughout the Caribou

Islands area-withospawning béginning_in late August for "humpers" and

"ha]fbrééds" and Séotember for others (Appendix 3; Figures 36.1 and

- 36.2).

The*fd]]o&ihg lake trout spawning areas were provided by

17

[ —



Michigan Department of Natu_ra]"Resources, Biolocgists R. Schorfhaar ‘
and J. Peck and were originally supplied, to the above, by

commercial fishermen. The areas will not appear in Appendix 3 unless

they were identified and ggographica]ly located during an interview.

The material appears verbatim és it was received from the Michigan

Department‘of Natura} Resources, with the eXception that the source ofy

material has been deleted.

MS-1

Lake Trout Spawing Areas
McCormick Reef
Hay Bay Reef
McCormick Rocks
Brandsford Reef
Harlem Reef
Domen and Doden Reefs
Rock of Ages Reefs
Is]e Royale fishermen have a number of different names for

lake trout they feel are different strains. Some of these .
strains used certain reefs for spawning. A few of the names
iven the lake trout are: (1) Rock of Ages trout; (2) Redfin
?a1so Redfin Mackinac); (3) Silver-Greys; (4) Channel salmon
(believe they sapwn in Malone Bay area); (5) Salmon-Trout..
MS-3

Lake Trout Spawn1ng Areas

1. Shore Bank - located west of North Portage Entry. Extends
from 1 1/2 miles west of the "entry" for approximately
4-5 miles southwest toward Redridge. Depth of spawning area
approx1mate1y 15-40". According to lake chart the bottom
type is rock.

2. Located one mile northeast of North Portage Entry. This
reef extends lakeward in a NNE direction for slightly -
over one mile. Depth is 8-40' and bottom type assumed to
be rocky.

3. Hutchinson Shoal - five miles southwest of Eagle River.
Top of shoal is 14' deep and approximately .6 mile offshore
with the reef para1le11ng shore for about .5 mile. North
“"end of shoal s due east of a tower located on shore.

Bottom type is rocky according to the lake chart.

4, Eagle River Shoals - west end of the shoals start approximately
1 1/2 miles SW of Eagle River .8 mile from shore and
extends ENE for 5-5 1/2 miles across the mouth of Great Sand
Bay to its east point. Bottom type is assumed to be rock.

5. Little Grand Marais Harbor Reef - located off the mouth . .
of Little Grand Marais Harbor approximately two miles -
east of Eagle Harbor. These reefs extend eastward from the

'\IO\U"I-Dwf\J—‘
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10.
11.

12.

13,

14.
15.

16.

17.

mouth of the harbor for an unknown distance (believed to

be 1-2 miles) toward Agage Harbor. Bottom type is rock.
Devil's Wash Bowl - located four miles west.of the

entrance to Copper Harbor. This is apparently a steep shore

‘bank with rock bottom.

Copper Harbor Reef - forms the partial barrier to Copper
Harbor. Bottom type is rock. - Lake trout spawning occurred
earlier than in most areas. _

Keweenaw Point - Tocated at the tip of the Keweenaw
Peninsula. Extends lakeward in a southerly direction for
approximately .4 mile.” Bottom assumed to be rock. '
Manitou Island Reefs - located all around Manitou Is]and
off Keweenaw Point.. Lake trout were known to spawn all
around the island. Spawning occurred early on a reef on
the south side of the island. This reef extends eastward
from the southernmost extention of the island for about one .
mile. Redfins-spawned late in the area north of the Gull
Rock end of the island. - This area encompasses about two

.square miles and was felt to be the best lake trout spawning

ground in MS-3. Bottom type is rocky in the entire area.
Point Isabelle - located on south side of Bete Grise.
Spawning occurred from approximately two miles northwest
of the point to two miles southwest of the point. ‘Bottom
type .is rocky..

Betsy Reefs - .extend from about 3.8 miles northeast of the
Betsy River to 1 1/2 miles southwest of the river. Bottom
type is rock.

Buffalo Reef - Grand Traverse Bay - 1ocated 1.2 miles NNE
of the mouth of Traverse River. This reef extends lakeward
due east for 1.6 miles. Bottom type is rocky. This reef is
known to have been used by lake ‘trout as recently as 1969
when an estimated 3,000' of gill net took 370 lake trout.
Traverse Point - spawning area extends from the north tip
to the south tip of the point. Bottom type is rock.

‘Red Rocks -:off south po1nt of Little Traverse.

Traverse Island - spawning area all around island but mostly
off south side for 4 1/2 miles. Bottom type is rock. This
reef was used by Redfin with the best area from 10-50'. A
plant of 85,000 lake trout was made on th1s reef in 1973
with an ad1pose fin clip.

Point Abbaye Reef - extend northeastward from Point Abbaye

_for 1.7 miles and is .8-1 mile wide. This reef is marked
by a Coast Guard bell buoy and by a red nun buoy. Bottom

type is boulders and rock.
Huron River Point Reef - extend northeastward from Huron
River Point for 1.6 miles.  Bottom type is rock.

’*Note ‘Reef Nos. 3, 4, 5, and 7 are formed by the upturned edges
of the formations wh1ch form the Keweenaw Peninsula. The rock -
‘which forms these reefs was more res1stant to erosion than the
rock shoreward of them

Ms-4

Lake Trout Spawn1ng Areas

1.

Big Bay Point Reef - extend due north from Big Bay Point
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10.

for 1 1/2 miles with the outer end marked with a black can
buoy. Bottom type is rock. :

Unnamed Point on Lake Chart - located 2.8 miles SSE of
Yellow Dog Point. Spawning area apparently located for
about one mile north of point to one mile south of point.
Bottom type assumed to. be rock.

Garlic Island Reef

Thoney Point - spawning area extends from the point south-
ward to about the mouth of the Little Garlic River (1.4
miles). Bottom type is rocky. This reef was felt to be
the best in the Marquette-Big Bay area.

Partridge Island Reef - Tocate 1.3 miles north of Partridge
Island, approximately one mile in diameter. Bottom type

is rock. Netting in October, 1973, produced spawning lake
trout.

Laughing Fish Point Reef - located from the point eastward
for approximately two miles. Bottom type is rock. Netting
in QOctober, 1973, produced few spawners. Depth is 10-40'.
AuTrain Island Reef - extends northward from Autrain
%81289 Reef for 1 3 miles. Bottom type is rocky, depth
AuTrain Point to Five Mile Point Reefs - much of the shoal
area between these points and the shoal areas including
Wood and William Islands was apparently good lake trout
spawning area. Bottom type is mostly ledge rock with areas
of rubble. :

Grand Portal Shore Bank - most of area from Mosquito River
to Chapel Creek reported to be good spawning area. Bottom
type is ledge rock and rubble. :

Beaver Hump - located due north of Beaver Lake, 2.6 miles
from shore. Hump 1ies NE x SW and is about two miles long.
Depth is 40-60',

Others - There are a number of offshore reefs in the Munising
area including Wood Island Reef, Trout Reef, East Bank, Grand
Portal Reef and Big Reef.

Trout Spawning Areas

Offshore Reef - located 2-3 miles of Tahquamenon Island.
Extend in a north-south direction for about ten miles.

Depths range from 35-100'. Bottom type mostly unknown but
partially clay. '

Salt Point Reef - extends from Salt Point southward to about
1 1/2 mile west of Pendills Creek. Bottom type is mostly
rocky. :
Iroquois Island Shoals ~ extensive shoal area in approximately
a two-mile radius of Iroquois Island. Bottom type is listed
as rocky and boulders on the lake chart.

Canadian Lake Trout Spawning Areas - 1ocated in Whitefish Bay.
a)  Parisienne Shoal

b) Maple Island .

c¢) Sandy Islands and Steamboat IsTand Shoa]s

d) Pancake Shoals :

20
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' _ ' In the vicinity, ‘of the North E'ést end of Isle Royale native lake |
trout were reported to have spawned3in near shore waters (Appendix 3, .
Figdres_1.and 2). "Redfin" spawning took place in the vicinity of
'Passage Is]and and Gull Island over rock bottom (Appendix 3, Figure 1),
.and “Humpers“ spawned over rock and clay near Middle Island Passage
(Appendix 3,‘Figure 2);
"Native" lake trout spawn on the north shore of Isle Royale:
at four specific spaWﬁing Tocations ranging in depth from 2t 9
meters (6 to 30 féet)‘of water (Appendix 3, Figure 4A). In the
current study it was fduﬁd that off the southwesf-end of Isié Royaie
numerous shoals in 9 to 15 meters (30 to 50 feet): of water have
been_used since the early 1900'5 by "native" and "redfin” trout as
~spawning grounds (Appendix 3, Figures 5A and B). 'Just west of Isle
‘ _ ‘ Royale is "Rock-of-Ages Reef;', a known spawning ground of the "Rock-
of-Ages" 1akébtrout (Appendix 3, Figure 5A). The "Rock-of-Ages“' |
lake trout began their spawhing run near the end of September in
this area. |
In wéshingtoh Harbor on the southwest end of Isle Royale
“and . just west of Beaver Island is a spawning ground utilized by
thev"éhannel sa1mpn”,1ake trout (Appendix 3, Figure 5A). Other
spawning areas used by the “qhanne] sa]mon' are on either side of
'Ma]one.Bay adjacenf tq~WrightAIsiand along the sbgth shore of Isle
>Roya1e'(Appendix 3, Figure 3). In these;afeas-"channej sa]monﬁ
begin fheir spawning run in mfd¢0ctober.g "Nativé" and‘"redfih"r1ake
'trout spawn in 9 to 15 meters (30‘tov50 feet) of water from near
Rainon.Point to Siskiwit Island along the soufh shore of Isle Royalev ‘

(Appendix 3, FiQUreS~4A.and 5B).. The spawning season for lake trqut
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in the vicinity of Isle Royale, generally begins in mid-September for
the "redfin" and mid-October for the "native" lake trout. Bottom
composition in this area is generally rock, and spawning depths range
from 9 to 25 meters (30 -to 90 feet) of water. | |

In the vicinity of the Keweenaw Peninsula, eﬁtending from near
Ontonagon on the_west to near Grand Portal Point on the east, are
numerous lake trout spawning areas (Appendix 3, Figures 6 thfough 29).
Spawning reefs in this area are generally rocky in composition, and
water depths over the reefs range from 1 to ovef 30 mefers (2 to over
‘ 100 feet). Spawnfng times are generally from the first part of October
through mid-November. _ |

In one ingtance on the north side of the Keweenaw Peninsula.
"siscowet" were‘repoYted to begin a spawning run in early July
(Appendix 3, Figure 13). The west end of Manitou Island and an
area near the end of Keweenaw Point were inciated as "native" and
"redfin" spawning gkounds (Appendix 3, Figure 17A). Two commercial
fishermen indicated three locations in the Keweenaw Bay area where
"planted" lake trout were spawning over rock, and rock and gravel
(Appendix 3, Figure 21A). One reference was made to an isolated reef
with rock and gravel bottom in the Keweenaw'Bay where the spawning
run began in the first part of October (Appendik.3, Fngre 22).

Spawning grounds in the vicinity of Point Abbaye,-Huron Islands
and Huron River POint Qan generally from near shore to 27 meters
(90 feet0 of water, and spawning was heaviest from mid-October to
the end of November (Appendix 3; Figures 22 and 23).

The area'from‘near Big Bay Point on the west to near Grand

Marias on the east is covered in current spawning ground survey
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work by the Michigan DNR (Peck, 1975) (Appehdix 3, Figures 25
through 30). Exchmeyer (1956 and 1965) has also provided evidence .
for spawning in this~area.‘ |

The Stannard Rock area was reported és a spawning ground for
both lean and'natiVeblakerrouf (Appendix 3, Figure 26.1). One
fisherm&n repdrted native trout taken .in 6 meters of water to be
fatter and develop quicker than others. It was also reported tﬁat
the Tean trout feed extensively‘on fresh»water'shrimp in-this
area. | |

North of Crisp Point -in 9 meters (30 feet} of water one
isolated reef was indicated as an active spawning site from the
early 1900's.ﬁntil 1930 for "native" lake trout (Apﬁendfx 3, Figure
33). The Whitefish Bay area was indicated to have "native" lake .
trout spawning‘ground§ of rock and gravél'withvthe spa&ning run |
beginning ébout,the first'of November (Appendix 3, Figures 35 and -

36).

Lake Michigan. In Lake Michigan the number of races of lake trout

recognized by commércia] fishermen is reduced ffom those recognized
by Commefcia] fishermen in Lake Superibr; however,'reférence was
made mofe often to the “moSs>trbut" in_que‘Michigan.waters than

in Lake‘SUperior waters. ;The primary .distinction of this lake trout
is that is spawns over rocks covéred_with “moss". |

| ‘The "moss" reported by fishermen appears to be Dichotomosiphion
tuberésus (Needham,'éf a],‘]§22). Neédham repérted‘that fishermen
fefér to thfé plant as "moss" fn Lake George, New York. The depth
at which tﬁis plantﬁgkbw§1and descriptions of-Great:Lakeé fishermen
are similiar to other déﬁcriptidns Qf Dichétohosiphion tuberosus .
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Generally; spawning in Lake Michigan takes place over rock,

and rock and gravel shoals with the spawning run beginning slightly

earlier on the north shore of the lake than along the eastern shore.

Commercial fishermen reported spawning dates.of mid-October through
the end of November in the waters of Northern Lake Michigan. Van
Oosten (1935) reported the mean spawning time for lake trout in Lake
Michigan to be 15 October to 15 November. Chiotti (1973) reported a
peak spawning‘period near Ludington of 1 November to 15'November.‘
In a 1927 cohdensed report on spawning seasons, the mean spawhing
season for Lake Michigan was from 15 October to 15 November (Van
Oosten, 1935). ;Commercia] fishermen reported-spawning seasons in
the Tlower peninsula to be from mid-November to mid-December. In
the upper péninsu]a, spawning times were reported to be generally
from the first of November to near the end of November.

Lake trout spawning grounds along the northwestern shore
. of Lake Michigan are somewhat restricted to specific spawning
sites. Van Oosten (1927), in a condensed report of Great Lakes
" . spawning seasons, indicated only one spawning ground on the
Western shoreline of the upper peninsula near the north end of
Big Bay de Noc, with a spawniﬁg run from 1 NoVember to-1‘December.
Areas indicated by Peck (1975 and 1976) as traditioha] spawning
grounds for lake trout are included fn Appehdix 3, Figures 50
through 76. |

Lake trout sbawning areas in the vicinity of Deadman's Paint,
Arthur Bay, andIWha1eback Shoa1 afe over rock, and rock‘and gravel
shoals, and spawning runs extend from mid-Octobek to the end of

November (Appendix 3, Figures 51A, 52, and 53). In the area of
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Cedar River in .15 meters (6 inches) of water “b1anted“ lake trout
spawn at unspecified dates (Appendix 3, Figure §3).
.Approximately'Z.S kilometers (1.5 mi]és) northeast of Point_.
DeTour, in 3 to 9 mefers (12 to 30~feef) of water; is a 1ake trout
spawning ground with spawning activity from mid-October through
the first week in November (Appendix 3, Figure 61). An area 6
_k51ometer5'(4miles) south of Portage Bay‘oVer fOCk“and gravel
shoals is usea byvlake‘trout for ‘spawning, also'Ffom mid-October .
through the first’weEK in November. Spawning groﬁnds af "Rock Reef"
southeast of Point Aux Barques, in Parent Bay, and Wiggins Point
Shoal are all rock and-grave1 with a general Spawnihg.run-beginning
in mid-October and'extending‘through mid-Novembér (Appenaix 3,
~ Figures 66 and 67).  Just south of‘Manisttie, "planted"
1ake_trout have been notéd $pawhing during?ihe‘month of November
in .15 meters (6 inchéﬁ) of water along the shqre]ineJ(Appendix 3,
Figure 68). From Seul Choix Point on the west to Point La Barbe -
on the éast, numerous spawning grounds WQre indicated (Appendix 3,
Figures 69 throuth'76). “Spawning runs begin in the above mentioned
area near the end of Oct@ber and run into November. Peck (1975)
indicated traditiona1isbawningvgroundsiin this génerél area for the
lake trout. ' N B
"Thére are numerous speéific.reefs and shoals in the vicinity
‘vqkaeaver Island that‘weré indicated as spawning locations for
lake trout (Appendix 3,'Figurés 7§A, B; 818, 82A, C; 84B, B85A, B;
86A, B; and 87A, B).v Bottom tybe in‘this*spawning grodnd area was
generally reported as -honeycomb, rock, and rock and gravel. On the

east shoreline are also wel] defined Spawning reefs. Lake trout
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spawn on or near Dahlia Shoal, the pbint just south of Big Rock
Point, Northport Point, Bellow Island, north of New Mission Point,
Sutton's Point, and in Béwers Harbor (Peck, 1978) (Appendix 3, Figures
79A, 90; 947, B; 96A; 97B, and 99'respéctive1y). ."NatiQe" lake
trout were reported spawning near shore in thé vicfnity of Seven Mile
Point (Appendix 3, Figure 88).. Offshore, rocky shoals were
indicated as spawning grounds with spawning‘runs beginning near the
end of October (Appendix 3, Figures 91A, B; 92, and 98B). Two other
rocky areas were indicated in near shore waters for lake trout
spawhing and one bffshore.honeycomb shoa]ineak‘the mouth of Guyer
Creek (Appendix é, Figures 93 and 95 respectively). ~Three Tocations
in Grand Traverse Bay for "moss trout“vspawning-groundé'were indicated
(Appendix 3, Figures 96A, 97A, and 99). Bottom type in these areas
was said to be "moss" and rock and sp&wning depth waé 9 to 18 meters
(30 to 60.feét). In one case the "moss trout" no longer utilize
this area for spawning,,ﬁowever, no specific dates were given
(Appendix 3, Figure 96). | |

Materia1 received from the Michigan Department of Natural Resources
indicates these p1énted lake trout spawn along the shoreline from
near the Penn-Dixie Cement Plant silos in Little Traverse Bay south
to Norwood in outer Grand Traverse Bay_(KeMer 1979).

From North Fox Island south to Sleeping Bear Point, lake trout
- spawn over rock or rock and'gfave1 shoals in water from 2 to 18 meters
(6 to 60 feet) in depth (Appendix 3, Figures 101A, B; 103A, C;
104, 105, 106A, B, D; 108C, 109A, B; 110A, B; and 111). Reported

spawning seasons for the above areas were mid-October to mid-November.
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An isolated spawning shoal in P]atte‘Bay over rock bottom

was indicated to be utilized "years ago" by lake trout (Appendix 3,

Figure 113). Three oreas were indicated near Arcadia and south to
just north ofiManistee over a rock and honeycomb bottom (Appendix 3,
Figures 114 and'lls). ”Burnham Reef" north of Arcadia was fished
for lake trout in the‘1800's;‘however no indication.was given

that the area was still in use for spawntng (Append1x 3, F1gure

'114) P1anted 1ake trout were reported spawn1ng from near shore

to 2 k11ometers (1 mile) off shore in water 15 meters (50 feet) or
less, from south of Manistee to Litt]e Sab]e Point (Appendix 3,
Figures 115, 116, 117 and 118B) Bottom types in the spawning
areas were rock and stone and grave] o

From Stony Lake south to the Ind1ana state 11ne are numerous

~ near shore spawning grounds (Append1x 3, F1gures ]]9, 120, 121A,

1268, 1318, 132A"end.134B). These spawning grounds were said to
be generally composed of rock, rock and grave], and in some cases

sand. Spawn1ng dates were reported as m1d October to mid-November.

Three commerc1a1 f1shermen made reference to large open water areas

with primarily mud: bottoms where 1ake trout spawn dur1ng 0ctober and

- November (Append1x 3, Flgures 122A, 123A, 1238, 125A, 127B, 129A,

130, 132A and 133A). In this one 1nstanoe some quéStion’arose as
to lake trout spawn1ng over' mud in over 107 meters (350 feet) of
water. One of the fishermen was re- contacted and conf1rmed the area
és a spawning ground and not’Just.an area fished.

~ The “Mi1Waukee-Reefﬁ in mid-Lake-Michigan-runs from Little Sable
Point.soutn to. Port Sheldon (Appendix 3, Figures 135 and 136).

"Lean" and "Siscowet" lake trout were reported to have spawned



over clay, rock and clinkers (ie. burned coal from ships), from fhe
“early 1930's until the late 1940's. Spawning was indicated to begin

' in mid-October and continue until mid-November in this area.

Lake Huron. The following lake trout Spawning reefs were provided
by the Michigan Department of Natural Resources Bio]qgist R.
Eschenrodgr and were originally identified by commercial fiéhermen
in August 1968. These reefs will not appeak in Appendix 3 unless
they were idaﬁtified and geographica11y located during and inter-
view. |

St Martin Reef; Pomeroy Reef; Goose Island Shoal; Channel

between Round and Mackinac Islands; MaJors Reef North and

South Graham Shoals

Poe Reef; Spectacle Reef; Zela Shoal; LafayetteaPoint;
Lighthouse Point; Lime Kiln Point

01d Presque Isle Lighthouse; Shorebank between Stoneport
and Rockport; Reef Southeast of Middle Island L1ghthouse
in 22' of water

Six Fathom Bank; Yankee Reef; North Point (Thunder Bay);
Shorebank off of Black River

Sturgeon Point; Shorebank between Harrisville and Thunder
Bay; Port Austin'Reef; Harbor Beach

South Graham Shoal and Major's Shoal, both in the Straits
of Mackinac, were reported as “1ake trout” ‘spawning areas (Appendix 3,
Figure 77). Reported depths for these grounds were 2 to 4 meters
(6 to 12 feet with rock bottom. Goose Island and Goose Island
' Shoa] were a]so'feported as 1aké trout spawning grounds over a
rock bottom (Appendix 3; Figure 139C); no spawning dates were
'given.for the.abqve mentioned aréa, although it was indicated that
Lake Huron ]ake trout spawn generally a week earlier than in Lake

Michigan.
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Native lake trout epawning_sttesvwere reported from the east
end of .Drummond Is1and. Thesevareas mere'noted'to.COntajn a rock
bottom and spawning occured in 1 to 5 meters (3 to 15 feet) .of
water beg1nn1ng‘1n September (Append1x 3, F1gures 145.1 and 145 2)

- From north of Round_is1and south.to Hammond Bay are a number
| of “native" lake trout spaWning grounds (Appendix 3, Figures 141,
146, 1488, 149 and 151A). Bottom type in this area is rock and
honeycomb w1th October spawn1ng runs reported most frequently.
Planted ]ake trout were reported ‘to. spawn over rock’ bottom in the
near shore area around the Hammond Bay B1o]og1ca1 Stat1on (Appendix
3, Figure’ 1513) | |

From Adams Point south td‘Greénbush»humerous lake trout spawn;
ingisites were reported, generally over rock; grave] and honeycomb
bottoms kAppendix 3, Figures 152, 153, Tss through 158 and 1598).
Spawning seasons were reported on]y in one 1nstance from late
‘October through ear]y November "S1scowets were reported spawning
»northeast of Presque Is]e Harbor in deep water but no specific
spawn1ng tJmes'were>1nd1cated (Append1x 3, F1gure 154). '

~Lake trout were reported spawning’in the Saginaw Bay area _
over rock, gravel;‘and sand bottoms from:mid-October‘through m1d5
 November (Appendix 3, Fﬁgures’lsoa,_162A,‘1533, 163C, 164D, 1684, 169,

170, and 171)' "Planted" lake trout were reported spawning'in‘the

‘rfall of 1978 in near shore water west of the mouth of the R1f1e R1ver

(Append1x 3, Figure 1658)
‘ ArNovember spawn1ng_per1od was_indicated for lake trout in mid-
| Lake Huron. (Appendix 3, Figures 175 andl176).- Spawning depth in this

area was-40'metere (130 feet) and spawning reportedly occurred during



November.

.No,spawning‘activity was reported from the Lake St. Clair

or the Lake Erie areas.




~ CHUBS

The term chubs,-Corégonds spp., as it is referred to in this
’:report,'representsia’co]lection of‘seven different speeies that are
distributed throughoUt‘the'Great Lakes..kThis group’inc]udes the
deepuater cisco, Coregonusrjohanne;;the blackfin cisco, Coregbnus
nzgrtpznnts, the shortJaw c1sco Coregonus zenithicus; the longjaw
cisco, Coregonus aZpenae, the shortnose cisco, Coregonus retghardz,
the kiyi, Coregonus ktyz, and the bloater, Cbreganus hoyz The -
last five spec1es mentioned are. endemxc to the Great Lakes (Scott
and-Crossman 1973 _ Jobes, 1943), however not. a]] seven species
have been found concurrent]y 1n a]l of the Great Lakes All'species
of chubs have been reported from Lake M1ch1gan, four spec1es from
‘Lake Huron, and two spec1es from Lake Erie (Koelz, 1929 Scott and
~Crossman, 1973L w1th Lake Super1or reported as be1ng represented
by $ix spec1es, a11 except the 1ongJaw (Scott»and Crossman, 1975).

Binding the above chub spec1es together into a single group |
V is the1r common deep water habwtat which a1so a1ds in the1r sep-'
aration from the 1ake herr1ng, Copegonus artedtt, and the 1ake
wh1tef1sh Coregonus clupeafbrmts (Koelz, 1929). Both the lake
herr1ng and-the 1ake wh1tef1sh werevcons1dered,1n separate sect1ons
of this study ' o E | R

AT but a few of the Great Lakesrf1shermen interviewed »
dur1ng the course of th1s study made no d1st1nct1on between the
various species of chubs. Koelz (1929) reported that the commercial
catch of deepwater toregon1ds conta1n1ng more than one spec1es~was

also grouped under the general category of "chubs".
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Chub spawning in the Great Lakes has been documented as occurring
over a wide time span a wide var1ety of bottom types, and over a
wide range of depths In Lake M1ch1gan, spawn1ng has been documented
in all months except June and Ju]y. The Lake Hurbn chub spawning
duration hasvbeen'reported to be somewhat shorter, occurring 1n the
fall between the,months‘of August and Jandary; and in Lake Superior,
spawning took pTace between‘the months of October and January (Koelz,.
1929). Little is known about the Lake Erie chub populations since |
the collapse of the‘commercia] fishery (exemptifiedey,a catch of 32
million pounds in 1924 to‘a catéh'of 3.5 million pounds in‘1925
[Vantosten, 1929]);‘ Scott -and Smith (19625 showed»that the longjaw
was”present inuLake Erie sometime after 1947, and Scott.and Crossman
(t973) have reported the: presence of the deepwater cisco. Scott and
h Crossman and Scott and Sm1th 1nd1cate that the spawning season for
take Erie chubs takes p]ace between m1d-August and November. Genera]ly,
the bloater spawns from mid—winter-to early spring, the shortnose from
spring to nid-summer,‘the-deepwater from late sunmer to early fall,
the kiyi and ]ongjaw ciscos in early fall, and the shortjaw and |
b]ackfxn c1scos in late fa1l and early w1nter (Sm1th 1969)" b

Depth preferences for each of the varlous spec1es of chubs are
fairly constant. The b]oater prefers the sha]]ower areas; the shortJaw,
~shortnose and 1ongjaw have been found tn intermediate depths; the
deepwater and blackf1n somewhat deeper and the k1y1 is cons1dered to .
be the deepest dwelling. chub (Smlth 1969) | '
i Varlous bottom character15t1cs have been reported to be conduc1ve
to chub spawn1ng (Koe]z, 1929 Jobes, ]943)

Very 11tt1e 1nformat1on 15 ava1lab1e as to the temperature
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‘preferencés of‘spawning»chhbs. Scott and Crossman (1973) reported
that spawning seems to take place during times of decreasing temp-
erature. Jobes (1943) Showed_temperature for the spawning of the’
shortjaw in Lake Michigan to be from 3.8 to 4.7°C; however, report;
that tempe}ature'seems to have little effect on chub spawning‘and
distribution. | |
Because the spawning characteristics bf chubs are so variable,
specific information pefféining to each species was condensed for

_this report (Table 4 and Figure 4).

Lake'Superiori ~Chubispawning has been reported to occur in Lake

Superior from September to January between'thé dépths of 27 and
© 180 meters (90 and 600 feet) (Téble 4 ). Bottom characteristics
for the cHub spawning gfounds of Lake Superior cifed from the 1it- .
"erature_are g}ays (Koe1z; 1929); however, rock and mud tharacfer—
istics have been.reported by vérious‘tommercial fishermen. Agafn,‘
little information concerning the chub spawning areas for the
Michigan coastal waters of Lake Superior appears to be available in
the literature. A11 preseni]y known spawning grounds will be
discussed in the following section. |

From the infofmation available at this time, there were no
knowﬁ chub spawhinj areas from the'fs1é Royale region of Lake |
Superior or the Saxon Harbor to Redridge area .

Between Redridge and Big Bay'Point, the area of Michigan's
Kewéenaw Peninsula, there wefe a number of reported chub spawning
grounds. Two known areas of spawning existed in Keweénaw Bay

(Appéndix'a, Figure 21B) in depths exceeding 30 meters (100 feet);
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activity occurred in November over a mud bbttom. »Another area was
reported off the Keweenaw Peninsula from,Grand Traverse Bay (Appendix
3, Figure 19),t0'Point Isabe]]e,(Appendix 3, Figure 18), extending
southward to Big Bay.(Appendix 3, Figure 24), in all depths exceeding

30 meters (90 feet). Here the bottom was hard-(probably'hard clay

or rock) and aétivity occurred during the months of October and

- November. Reported bUt_uﬁdefined»chub spawning occurred along the

north shore of the Keweenaw Péninsu]a in depths of 150 to 180 meters

| (500 to 600 feet) again; on a mud bottom during October and November.

Females seem to dominate the early spawning runs qt this area, with
the males moving in somewhat later.f'Koelz (1929) also states that

the femé]eé'tehd to dominate the early épaWning runs, as well as the

* general chub pbpu1ation§'of[Lake Superior.

| ’ Koelz'(192§) reported a spawning ground for thevb1oater in the
Marquette area off Granité Is1and‘in 126 meters (420-feet) of wéter
over'a clay bottém;’hdhé&ér, there is no %nfofmation from fhe com-
merCiaT fiéhermeﬁ'of;MTChfgan éoncerﬁing this focation, so it is
hot known whether of not it is still an active éhub spawning area
(Appendfx‘3, Figure 25).  The.126 meter depth 6ff Gfanite Istland
is not shown; howevef;_this aréa can be 1ocatéd dikéct]y northeast

of the island. Another area 16 kilometers (10 miles) N by W 1/4 W

~ of Marquette has béen repdrted by Koe1i (1929)'tof¢ontain a spawning

~ground for the shortjéw cisco within the dpeths of .54 to 108 meters

(180 to 360 feet) on a:clay bottom (Appendix 3,‘Figure 26, unmapped)-
According to one\fisherMan.whb'stated»that there are seven

species of chubs involved, spawning occurs year round outside of

Marquette Harbor in 70 to 80 hetérs of WAter (210-to 240 feet);
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Extensive chub spawning,has also been reported off Grand
Marais, Michigan, bver a rocky bottom in depths;from 108 to
195.8 meters (300 to 656 feet) (Appendix 3, Figures 30 and 31).
This area was}described by Koelz (1929) as a spawning ground for the
b]ackfih cisco in 1917, but at that.time the bottom structure was
noted to be clay.

At this time, there is no information available concerning chub

spawning activity for the St. Mary's River system.

Lake Michigan. As with Lake Superior, Lake Michigan chubs do not

appear to have any épecific spawning requirements. Chubs have been
known to spawn over'é wide range of deptﬁs and varietyvof bottom
types {Jobes, 1943). In general; depending on the particular species,
spawning has been reported to océur from mid-August to early June
(Table 4). |

There are many general chub spaWning 1océtions that are dis-
cussed later in this report, but ha?e not been mapped becuase of the
extent of infofmation‘aQaflable. 'Manyvfishermen, for example, have
described large areaé'of the lake as being conducive to chub
spawning. These areas cover not only a large surface area but also
a wide fange‘of depths, usua1]y froh 30:to‘180 meters (180 to GOQ
feet). Those chub areas that have been mapped should not be taken
as we]]—definedb1ocations due_to the genera]_hature of chub
spawning béhaviof.' | |

There was one report of chub spawning from the Michigan
waters of Upper Greéh'Bay by the commercial fishemén contacted
during this study. This'érea is just ﬁortheast of Ihga]]ston

and spawning occurred during late November, in 20 to 32 meters




(60 to 100 feet) of_waterx‘pver fud. Jobes (]949a),‘reported
November spawnjng of the longjaw cisco in Green Bay, and has re-
poried the occurrence of minimal numbers of:the,Shortnose cisco in
"thisvgenera1 area, but did not indiééte any spawning locations
(dobes, 1943). . |
in ihe'regioh‘of'Big and Little Bay_de Noc of nbrthern'Lake

Michigan, there were again no‘specific ]ocatibnsidetermined for
chub spawning. One general area (unmappéd) noted for chubs (the
bloater) is ]ocatedrfrdm 22 to 24 kilometers (14 to 15 miles) SSE
of Point_Aux-Barques‘in a1]’water§‘90-to 98 meters (300 to 360 feet)
deep. The bottom-at this location was reported té bejmud, and spawning
~~occurred in the springﬁ Following this general format, one other
source noted thét-chubs 5pawﬁ wherever the waters are deeb enough
[54 to 90 meters (180 io 300 féet)], Qver pea sizéd gravel from mid-
November to‘éar]y December. -This'soufce‘did note fhat'there seemed
to be a greatef'predominancé of females during the 1940's, which
corroborates Jobés'(1943) whO'noted‘a 1arger percentage of female
chubs during»the'equy 1930's in Lake Michigan. The Fox Island
region, in waters of‘T08 meters (360 feet)‘has also been reported
for chub spawﬁing'but'no‘dates~or bottom types were given.

~ ‘Between Seul Choix Point and Waugoshance Point, which includes
the BeaVeE Is]and group, there are twd general chub spawning
locations. Jusf south of Simmons Reef'(AﬁpendixfB, Figure 74B)
has been reported-fdr chdb sﬁawhing»and probab]y extends further
;outh‘than is -shown. Located betweén.Gu}] and High Islands, in
 waters of 36‘t0.72 meters (120 to 240 feet), is another chub

spawning area. Again,.thié,area prbbabTy extends further south than



is shown (Appendi’x 3, Figures 85 and 86). Spawning reportedly took .
place here in November and December.

From reports by the commercial.fishermen, there do not
appear to be any chub spawning locations in the Lake Michigan waters
for the region'of waugoshahce Point to Detour Passage until the
Lake Huron waters commence, which will be discussed later.

Lake Michigan's Grand Traverse Bay region has been reported to
contain chub spawning grounds in nearly all of its waters. Most
spawning in this area took place in 72 to 180 meters (240 to 600
feet) of water, over'a'mud bottom during November and December.
Three general areas have been noted by tﬁe commercial fishermen:
off of Grand Traverse Light (Appendix 3, Figure 92); in the West arm
of Grand Traverse Bay (Appendfx 3, Figures 96B, 97A, and 99); and in

the East arm (Appendix 3, Figures 95, 98, 100). Koelz (1929) has
also reported chub (longjaw cisco) spawning in- this general‘area
over mud and stone in 18 to 45-meters (60 to 150 feet) of water,
but 1t,ié not known_if this species of chub is 5ti11 present in
Grand Traverse Bay.

Chub spawhing has been reported from many areas for the
“region of Leland to Platte Bay. The majdfity of spawning is known
to occur in this area -from November to February over substrates
consisting of sand, mud, rock, or other various combinations. Var-
iéus depths for spawning have also been reported ranging from 37
to 157 meters (124 to 523 feet), depending on the area. Many of
the chubvspéwning areas 1in tﬁis region are located around the

Manitou Islands. South of-and between North and South Manitou , .

Is]ands'have been reported as chub spawning areas (Appendix 3, Figures

40



-]08A, 108C, 109A and 109B), as well as thé.area north of North Manitou
(Append1x 3, Figure 104), some of which is not entirely mapped, but
spawn1ng occurs from 63 to 108 meters (210 to 360 feet) over sand
Unmapped chub spawning also occurs due east of North Manitou,
agaiﬁ in 63 to 108 metérs over sand. Further chub spawning areas

| have been reported west of North Manitou Island (Appendix 3, Figure

106C). Chuﬁ sbawning,was also reported from the:area northﬁest of .

Leland (Appendix 3, Figdrés'102'through iQS) and north of Pyramid Point"
(Appendix 3,7F1§uﬁe 110). " The Fox is]and Shoal area is also reported

_ tbbshgw chub spawningfacﬁinfy‘a1ohg fhe East”shqal area and to the
soutﬁ of the shoajs, p@kt bfiwhich'is notkmapped, but extends south
to‘fdfm a "y shaped region?(Appendix 3, Figuré ]dSA);‘ The last
chub:spawning_aréaé from this’regiqn'arébfocated‘sduthWest of - South

‘Manitou‘fsléndv(Appendfx 3 -Figure 1]1)1aﬁd due west 6f'South
Manitou (Append1x 3, F1gure 107) » | '

The genera] chub populations in thws area have. been reported

to .have changed-to‘a bloater dom1nated popuIat1on. It is also

'linterestfng to note>fhat chUb reproduétion<has been reported by'

commercial. fishermen to occur w1th better resu]ts when_the ice 1s

) th1ckest on the Take. |

The entire area from Po1nt Betsie to Benona, in all waters

- greater than 57»meters (190 feet) -deep -over mud, has been reported

to'show?active'chub‘gpawning‘dur1ng,the period of January to m1d-

Febrqafy (Appendix 3, Figures ]]3 through 118A).»'Much'of this

region‘has nof been mépped dﬁevto'the expanse of area involved, but

,‘one 1ocat1on d1rect]y west of Lud1ngton, extending from Big Sable

' Point in. the north to Silver Lake in the south has been specifically
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Areferenced‘(Appendix 3, Figureé 117A and ]]8A) Koe]z (1929)
has a]so reported two chub spawning ]ocat1ons known in 1920 one
for the b]ackf1n cisco 8 to 13 ki]ometers (5 or 8 miles) west of
Manistee in depths of 72 to 144 meters (240 to 480 feet) over clay
dur1ng December and January; and one for the k1y1 (1920) at the 126
meter (420 foot) end of the "Northwest shoal", 19 kilometers (12
miles) northwest of Frankfort, Michigan. |
| Unspec1f1ed chub spawning occurs a]ong the entire coastline
~ from Benona to South Haven in most'waters greater than 54 meters
(180 feet) deeb:over mud, silt, sand and élay, primarily during
Octoﬁér and Noyember (Appendix 3,.Figurés Ila'through 130).
Spawning of'bloaters,‘ﬁhich are a deeper water chub and re-
placed the 1ongJaw as the domlnant species during 1950's-has also
been reported from th1s area dur1ng the perlod of late December to
March at depths from 36_to»108 meters (120 to 360 feet) w1th‘mud,
'3 sand, and clay repbrted as thebnormél bdtfom charaCtefistics The -
genera] b1oater spawning area runs from 6 k1lometers (3.5 miles)
,west of Mona Lake south to 6 k110meters (3.5 m11es) west of South
' Haven and is approx1mate]y 20 k110meters (12.5 miles) at its widest
point and 80:k11dmetefs (50 mi]és)"loﬁg (Appendix -3, Figures 120
through.130). The‘cohmercia1 fiﬁhérmén from this regioﬁ haye also
reported that dUringgthe early ]970'5,’female.b10aters dominéteq
the-popu]atiqn at a ratio of approximéfely 97:3, with a shift back
‘to a more balaﬁced bopu]atibn occurking_around‘]973-74f
The same unspecified chub spawning situatiqn appears fo exist

in the Lake.Mi¢hfgan waters from South Haven to the Michigan-Indiana

~ border: _Chubs were again reported to spawn throughout the midd]e qf _‘




ALake Michigan approximately 16 ki]ometersv(TO miles) from shore in
waters greater.than 54 meters (180 feet) deep over mud, silt, and
c]ay;'during October end November. Onehgenera1 area exists aboot _
16 kilometers (10 mi]es)‘southwest of St.‘Joseph Hérbor and extends
about 32 kilometers (20 miles) southwest,- 14 ki]ometers:(g miTes)
further west than shown on the mappfng (Appendix 3, Figures 132A,
132B, 133A and 133B). Chub spawning can be assumed to occur to the
west of all figure§ depicting this area (Appendix-3, Figures 131
through 134) | B

The M1lwaukee Reef area of Lake M1ch1gan also contains chub
spawn1ng grounds (Append1x 3 F1gures 1358 and 136) These»areas
are approx1mate1y 75 to 144 meters (252 to 480 feet) deep and the
bottom cons1sts of mud, c?ay, some rock, honeycomb and c11nkers".

Chub spawning reported]y endedv1n-th1s area around’ 1958.

Lake Huron. Chub spawn1ng in Lake Huron has been known to occur
_from late August to March in deeper waters genera]1y over. mud or
clay (Table 4) (Koe]z, 1929), and on the "steep banks" (Cross,
1978). - o o

In the Lake Horonzeection of the Mackinae Straits,'chub'
spawning has been reported to eocur'at'depths'of.BG to 90 meters
(120 to 300 feet) on deep banks-of;mud and e1ay>(Appendix 3, Figures
o 141 142 148 through 151) Koe]z (1929) a]so reported spawning ‘
| for the shortjaw c1sco two miles northeast of Rogers C1ty in water
63 to 90 meters (210 to 300 feet) deep (unmapped), both over a clay
bottom. | | o |

In the region of Oscoda to Forty Mile Point, light chub
spawning was reported to occur northwest of Black Pofnt (Appendix
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mud bottom, in.54 to 135 meters (180 to 450 feet) of water (Appen-

3, Fioure 153), off the north point of,Six'Fathom.Bank‘(unmapped)
and from the B]ack River to Sturgeon Point (Appendik 3, Figures
158A and 159A) durino November iniapproximatelyv30 meters‘(100
feet) of water.. “Shoal chubs“ were alsQ reported‘to.spawn in this

area in water as shal]bw‘as 18 meters (60 feet), but»were sup-

_posedly fished out in the 1940's (Cross, 1978).

Only one'chub‘spawning area that"used to be.goodﬁ was reports'

ed for the Saginaw Bay region of Lake Huron.. Spawning was said to

" have occurred during November and December on steep banks with a

dix 3 Flgure 171).
November to December chub spawning over mud was reported to

occur in the'steamboat,11nes off Port Hope and south to Lexington

(Appendix 3, Figures 172 through 174, 177, and 178). The "Yankee

"Reef" was also meﬁtioned as apossiblevchub‘spawning area with a .

rock (honeycomb) bottom (Appendix.B Figures 175 and 176).
Cross (1978 and Unpub11shed data) reported that chubs
may spawn on the steep banks of the chub f1sh1ng areas of Lake

Huron noting that spawnlng occurs in November and December over

-sand, clay, mud, and klinkers 1n water 27 to 54 meters (90 to

180 feet) deep (Append1x 4, F1gures 2 through 6)(Figure 5).
There were no-chub spawn1ng grounds reported for the St.

Clair vaer, Lake St. C1a1r, the Detro1t R1ver, or Lake Erie,

“though Scott and Sm1th (1962) indicated that spawning of the

~ longjaw c1sco occurred in Lake Erie during November.
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LAKE HERRING

The lake herriﬁg; Coregonﬁs.artedii, is reported‘to be thé
most widely distribUtedvmember of 1t$ genus in the erat'Lakes
" basin {Koelz, 1929) and the shé]]owést dwelling member of the_
corfégohids, not béing found generally deeper than 36:meters (120
feet) (Smith, 1969). The lake herring has beén reported in all-
of the .Great Lakes and.probably haé.been one of tﬁe most important |
commércia] species in past years (Koelz, 1929;.Bails and Patriarche,
1974; §cott and,Croésmén, 1973) (Fjgure 6). ‘ |

'6éspite the fact that many-iptraspecific‘Variati§ns of fhe:
1ake-herring havevbeen(reported;from the vaffous Great Lakes (Koelz,
]929), spawning timevand duration seem to have remained fairly
constant. Tﬁe period fkém the end of November to»mid~December has
-been feported to be thé generé]irange of . greatest spawning aétivity»
for lake herring ih’fhe.Michigan Coasta1 watérS‘offtHe Great Lakes
(Koelz, 1929; Smiih, ]956>and1]969;.Dryer“and Beii, 1964; Bails and
Patriarche, 1974; Scottband:Crossﬁah, 1973). Spawnihg dates havg
been shown,‘however, to vary according to latitudes becquse of the
specific temperatufe requirementsvﬁecessary for the initiation of

spéwning»behavior (Koelz, 1929; Smith, 1956). The lake herring

has been reported to move into shallow waters'during the fall, cor- .

responding to periods‘of decfeasing'temperature, and to spawn when
the water reaches a temperature 0f~3.9§C orAlower (Smith, 1956;
Dryer and Beil, 1964). | |

_Smith (1956) and Dryer and Beil (1964) have shown the Take

herring to be a pelagic spawner, moving in schools over the spawning
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'_grounds'during the reproductive season, spawning in the mid—depth
zone of waters up to 63 meters (210 feet) deep and migrating ver-
t1ca11y to the bottom at’ n1ght where spawn1ng may continue. Smith

v(1965) does, however, report that shal]ower waters have been shown
to be the preferred spawnlng areas.

Due to the pe]ag1c nature of 1ake herr1ng spawn1ng act1v1ty,
no distinct bottom type has been defined. Lake herr]ng have been
known to'spawnbover bou]ders,_grave1; sand; mud , and aquatio‘
vegetation,:release their'eggs_at mid-water depths'and allow them

to settle to the bottom (Smith,.lQSﬁ;.Dryer and Beil, 1964).

/

'take Superior. Lake Superior lake herrinj spawntng'habits are.
v'probab]ylslight1y different from those of the'more>southern1yrv
lakes. Lake Superioreherring haVe been reported to spend more

time in the surface waters, apparent]y due to the colder tem-
'peratures, than in the other Great Lakes (Koe]z, 1929). Dryer.

and Beil (1964) haye also reported the'phehbmenon that lake herring
appeared to disappear in Lake Superior'during the summer, possibly
due  to their pelagic nature"houever by mid-November (the beoinning
of the spawn1ng season) turnover has occurred and temperature strat—
ification has been e11m1nated (the water column, homothermous at
approximately 6°C) supposed]y-caus1ng the lake herr1ng-to move into
~ shallower Water to spaun-(Dryer‘and-Beil, 1964). The colder tem-
peratures of Lake Superior were probab1y.the cause‘of a few reports -
by the commercial fishermen:of'herring spawning in October; but
Dryer andeefl'(1964) have also reported the occurrence of a spent
_female‘as early as the'12th'of November.(1951)‘in Keweenaw Bay.
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Depth requirements forilake:herring spawning- do not seem to
be critical, having been reported by the oommercial fishermen to
occur frOmVT to,64 meters (4’to 180 feet) and by Dryer and Beil
to have occurreddin depths-of:STMeters ear]y'in’the season and-
| depths of 108 to 1261meters (360 to 420 feeti toward the end‘of‘.
the spawning season (mid December) |

In general, Lake Super1or Tlake herr1ng are reported to spawn
“in depths rangzng from 1 to 126 meters (3 to 420 feet) from mid-
November to m1d December over var1ous bottom types and when the
water reaches temperatures of 4 4°C or Tower :

_ ” The fo]low1ng Take herring spanw1ng areas were prov1ded by ;
the M1ch1gan Department of Natural Resources B1o]og1sts R.
Schorfhaar and J. Peck and were or1g1na11y supp11ed to the above,;
by commercial f1shermen The areas will not appear in Append1x 3
unless they were 1dent1f1ed and geograph1ca11y located during an
1nterv1ew. The mater1aT appears yerbatum as.1t was_rece1ved.from:'
~ the MichiQan'Department of Natural Resourees with tne eXception that

the source of the material has been'deleted._'

MS-3
Herring Spawning Areas

1. EagTe River Grounds - extends from Eagle River south-
westward to about the Tamarack water intake (14 m11es)

2. Manitou. IsTand Grounds‘— herr1ng reportedly spawned all
around island. : o ‘

3. Gay & Betsy Grounds - probab]y extended from Gay north-
eastward to about Point Isabelle. There was a very intense
beach fishery in this area, but it is believed that the herring
moved off the beach to 15-20 fathoms to spawn

4. Buffalo Reef - Grand Traverse Bay Reportedly a bluefin
spawn1ng area. . : 3 B L -
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5. Traverse Is]'.aﬁd - expecially the south side was a bluefin ' .
herring spawning area. ' . ' :

Bait Herring Areés.

1. Gay Area - éktended,frqm Gay to the middle of Hermit Bay.

MS-4

Herring Spawn1ng Areas ) .

1. Partridge Island Reef - 1ocated 1.3 miles north of" Partridge
Island approximately one mile in diameter. Bottom type is rock.
Bait Hekring Areas | '

1. South Bay, Munising - located from east of VanLandschoot s
dock northward for 1 1/2 m11es .

/
/

" Ms-6 ;
Herr1ng Spawn1ng Areas
. Iroquois Is1and Shoals - extens1ve shoal area in approximately

a two-mile radius.of Iroquois Island. Bottom type is listed as
rocky and boulders on the lake chart

2. Po1nt Iroquo1s Shoals Area-- located a]ong the Steamboat
Channel. o , L ,

3. Canadian Areas - Par1s1enne Shoa1s Map]e Island and Sandy
: Is]and area. ‘ o

v Ba1t‘Herr1ng Areas - |
1. Big Two Hearted River Area - located from the mouth of. the
river to about two miles east Bait’herring were seined . in.

-this area. S ' '

© 2. Whitefish P01ht Area - 10Cated from about 1 1/2 miles
west of the point to four miles west of the p01nt Fish were
“taken in 1-3/8 - 1/3/4 1nch gill net S

3. Paradise-to Tahquamenon Area - this area was f1shed w1th '
Pomeroy s pound nets in June after balt herring- were not avail-
able in other areas

4. Po1nt Iroquois Shoa]s Area ~ ba1t herr1ng were f1shed with
gill net a]ong the Steam boat Channe]

, ,_.Thhe_;gn]_.s/.._rgpg‘_nté
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Is]e Royale region of Lake Superior‘Was reported to have 6ccurred
| in all of,Siskiwit Bay since the early 1900'5..’This a;tivity took
place 1in 13 to 24 meters (45 to éO feet) 'of water over a sand bottom
from mid-November fo the end of Dgcember._ Siskiwit Bay (Appendix 3,
' Figures 3 and 4) has not been specifically referenced for herrfng
dQe to the general nature of‘the information. Bai]s and Parriarche
(1974) have also feported the occﬁrrence of herring in this general
area but do not mention stkiwit Béy or spawning activjty;_howevef,
reports of the occurrente of herring have beén assumed‘to contain.
spawn1ng grounds since many of these locations could be corre1ated
to 1nformat1on donated by the commerc1a1 f1shermen
N Along the southern shore of Lake_Super1qr, from Saxon Harbor
tbyRedridge, there'is_agafnZOnJy_dne reported incidencevof lake
herring spawnihgv(Appéndix 3; Figure 10). This‘area‘is located
-~ from the Potato kiyek to a point just west o% Stoney Creek near
iOntonagon. Spawning}rebofted1y t&kes\place {n water 9 to 18 meters
(30>tov60'feet) over rock'gullies frqm mid-November until the;énd
of'December. BéiTs'and Patriérche;(1974),have'reported this general'
1ocation,:as well as Keﬁeenaw»Bay and theAnorthWEst.poftion of{the
Keweenaw Peninsu]é, as aréas of hekring occurrence. |

_ LocatedAaldng the north.shore.of‘the Keweenaw Peninsula are
three aréas_of rocky_bottdm_WheYé:1ake'herring afe reportedbto{
sbawn'in November. One area is located from Eagle Harbor to thé
east edge of Agdte Harbor (Appendf* 3; Figures_15 and 16A). The
second 1ocation is-from the Tamérack waterwofks along the shoreline
to-a point horthwest dvaalumet and Tamafack (Appendix 3,»Figu}e

14) and thé third area i$>just east of the-Nokth'Portage_Entry (Ap-



pendix 3, Figure'13).

Lake herring spawping’activity seems to be very heavy in
Keweenaw Boy.' At many of‘thesellocations (Appendix 3, Figures 174,
]8A; 19,20A, B, C, élA,end 22A, B,'and\ZBB), spaWning otcurs from
November to mid-December at depths rangfng from 1 to 54 meters-(4 to
180 feet) over sand, mud; énd rock{\ One area, however, was reported
to show spawning‘activity.in mid-October -(Appendix 3, Figure 20)~«
Dryer and Beil (1964) have also reported this 1ocation as an area of
herr1ng occurrence | | |

One source of 1nformation for Keweenaw Bay made reference to
a'ﬁdeep-water_ herrjng that spawoed in a "deep trench" with a mud
bottom‘(AppendixfB,‘Figure 20),'butedue to'the,dpeth of water at |

this 1ocation and the,fnfbrmationravai1able concerning chubs, it is

very probable that this area is a:spawningﬁlocatfon for one of the
v'smé]]er ohub ;peCies‘(Adfhor's note). ": |
Commercial‘fiShermeo’héve reported . Take herring spawning in
'the region of B1g Bey Po1nt to Grand Marlas Spawning otcurs from
vear]y November to: early December, w1th one f1sherman stat1ng that
the heav1estspawn1ng occurred around Thanksg1v1ng Spawning sob-
strates were reported to be either rock or rock and gravel w1th
water depths ranging from 4 to 20 meters (12 to 60 feet) (Append1x
'3, F1gures 258, C; 268 27A 'B; and 28B). Bails and. Patr1arche
(1974) and Dryer and Bei] (1964) have also reported the occurrence |
of lake herr1ng from this area. of Lake Super1or

The last herr1ng 1ocat1on for Lake Super1or known at th1s time

is-a well- def1ned area of f Nodoway P01nt in the southwest corner

of wh1tef1sh Bay (Appendix 3, Flgure~‘36)‘._- ‘The herring were re